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Abstract 
The behavioral effects of cost and consensus on warning compliance 
were examined. Cost was defined as the amount of effort expended to 
perform the instructed behavior, while consensus was defined as 
whether the presence of another person who complies or fails to 
comply affects the rate of compliance of another. Subjects performed 
a chemistry laboratory task during which, they read a warning 
directing them to wear a safety mask and gloves. The frequency of the 
subjects' compliance was recorded. The results show reduced 
compliance when the cost was high. The results also show that the 
behavior of just one other person can increase or decrease the 
compliance of another person regardless of the cost condition. These 
results suggest that reduced cost and having others model appropriate 
behavior can facilitate compliance. Implications of this research for 
future safety maintenance and ideas for further research are 
discussed. 
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Warning Compliance: Behavioral Effects of 
Cost and Consensus 
McCarthy, Finnegan, Krumm-Scott, &. McCarthy ( 1984) concluded 
from a literature review that warnings have not been shown to be 
effective, producing interest in the conditions under which persons 
will comply with warnings. While there were few empirical results to 
show that warnings are effective, there were also few studies that 
showed they were ineffective. Since McCarthy et als. review ( 1984), 
research has been reported that begins to examine the conditions that 
make warnings effective. For example, Wogalter, Fontenelle, & 
Laughery ( 1985) have shown that the placement of a warning can 
effect warning compliance. Warnings placed at the beginning of 
procedural instructions produce the greatest amount of compliance. 
In addition, imbeddedness (Strawbridge, 1986), salience (Godfrey, 
Rothstein, & Laughery, 1985) wording and content (Laner & Sell, 
1960 )have been shown to affect rates of compliance. So the question 
now is not whether or not warnings are effective, but what kinds of 
things can either hinder or facilitate their effectiveness. 
Social psychology has indicated the compliance and persuasion 
can be achieved in a number of ways. Self-Perception Theory (Bem, 
1972) can account for the so called foot-in-the-door notion. Freedman 
and Fraser ( 1966) showed this by going door to door and asking 
people to sign a petition in favor of safe driving. They then went back 
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and asked the same people if they could put an unsightly sign on their 
front lawn advocating safe driving. The subjects who had signed the 
petition were much more likely to agree to having the sign in their 
yards. After an individual performs an activity, they perceive their 
attitudes as consistent with that activity and thus are more likely to 
perform a larger favor to remain consistent 
Another method used to achieve compliance is the door-in-the-face 
notion which operates according to reciprocity norms. Reciprocity 
norms are the unwritten rules that if someone does something for you, 
you must return the favor. Reciprocity norms operate in 
door-in-the-face when one makes a large unreasonable request 
knowing it will not be complied with, but then offers a smaller request 
in the form of a concession. Individuals are compelled to comply 
because they feel they are getting a favor and should give one in 
return (Cialdini, Vincent, Lewis, Catalan, Wheeler, & Darby, 1975). 
A third method of compliance is known as low-balling. This occurs 
when an individual commits to a certain activity under certain 
conditions. The conditions are then removed, but the individual still 
commits to remain consistent. 
Several factors can affect compliance. In persuasion, that is, trying 
to influence a person's compliance, the assumption is that the person 
who is to be persuaded will employ heuristic processing rather than 
systematic processing (Eagly & Chaikin, 1984). The recipients of the 
persuasion will use the expertness of the person doing the persuading, 
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the number of arguments presented, statistics, the likeability of the 
persuader and consensus to deter mine whether or not they will 
comply (Baron & Byrne, 1987). _For example, Langer, Chanowitz and 
Blank ( 1985) found that in response to a confederate requesting to use 
a copy machine, subjects complied regardless of whether an 
appropriate reason had been given by the confederate. In addition, 
Bushman ( 1984) found that compliance to a request to give a dime to 
a confederate at a parking meter was significantly greater if the 
requestor was perceived as an authority. 
' 
Another factor affecting compliance is cost. Individuals use 
heuristics, simple rules of thumb, in decision making and judgment 
simply because systematic processing requires too much effort. 
Godfrey et al. ( 1985) showed that subjects were more likely to 
disobey a warning on a set of doors when no convenient alternative 
was provided. The lower the cost, the more likely a person will 
perform the directed behavior. 
The focus of the present paper is how cost and consensus affects 
the rate of compliance. It is hypothesized that in a laboratory 
demonstration (Wogalter, et al., 1985) involving the mixing of 
chemicals, subjects in a low cost condition will have a rate of 
compliance to a warning significantly greater than those subjects in a 
high cost condition. It is also hypothesized that when a confederate is 
present, the subject will be more likely to follow the confederate's 
actions than the instruction of the warning. 
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Experiment 1 
Method 
Subjects. Twenty-three college students from the Introductory to 
Psychology course at the University of Richmond served as voluntary 
participants to fulfill a course requirement. 
Materials. A triple beam balance, beakers, flasks, a graduated 
cylinder, a stirring rod, measuring spoons, aluminum foil measuring 
cups, disposable vinyl gloves and paper surgical masks were used to 
perform the demonstration. Purple and green water was contained in 
two wash bottles labeled Solution A and Solution B. Cannisters labeled 
Substance A, Substance B and Substance C contained green sugar, corn 
meal, and yeJJow powdered sugar. A set of instructions was used 
that consisted of performance expectations foJJowed by a warning 
stating: "WARNING: wear gloves and masks while performing the 
task to avoid irritating fumes and possible irritation of skin" and six 
steps instructing the subject to measure and mix certain quantities of 
substances and solutions (see Appendix A for the complete set of 
instructions). A post experimental questionnaire was used asking 
subjects to recall the amounts of the chemicals they used and whether 
or not they had seen masks, gloves and a warning (see Appendix B for 
the complete questionnaire). The recall questions were used as a 
disguise for the questions regarding the warning, so subjects could not 
quess what was being measured and thus possibly contaminate the 
study. 
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Design. A Chi-Square analysis of frequency was used. The 
independent variable was high or low cost. The dependent variable 
was subject compliance. 
Procedure. A pilot study revealed no significant difference 
between high and low cost conditions where subjects were given an 
unlimited amount of time to perform the experiment and were 
allowed to ask questions. Most subject questions concerned the 
whereabouts of the mask and gloves. Therefore, in the present study, 
subjects reported to the Jab individually at 15 minute intervals, were 
told they were being timed for five minutes and not allowed to ask 
questions. 
Subjects signed consent forms (see Appendix C for a complete 
consent form) in a small room near the lab demonstration room 
where, for all subjects, there were sets of gloves and masks on the 
table. Next, each subject was shown into the lab demonstration room, 
approximately 26 feet away. Each subject was then shown a lab table 
containing all the materials and the instructions face down. The 
experimenter told the subjects that they would be performing a 
simple laboratory demonstration and that they would be timed. The 
experimenter also told the subjects that they should work as quickly 
and accurately as possible and if they ran into any problems, just to 
do the best they could. They were not to ask any questions during the 
timed portion of the experiment. The subjects were asked if they 
were familiar with a triple beam balance and if not, shown how to use 
it. 
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In the low cost condition, a number of masks and gloves were not 
only in the consent form room, but on the lab table as well. In the 
high cost condition, the masks and gloves were in the consent form 
room only. Following the completion of the demonstration, the 
subjects were taken to a third room off the Jab to fill out a 
questionnaire. Each subject was then debriefed (see Appendix D for a 
complete debrief). 
Results 
A Chi-Square Analysis of frequency revealed a significant 
difference between the high and low cost conditions, X2( 1, N = 23) = 
7.34, Q < .0 1. Table 1 shows the observed frequencies and percentages 
in each cell. 
Insert Table 1 about here 
Subjects in the high cost condition complied significantly less than 
subjects in the low cost condition. 
Discussion 
The results of Experiment 1 indicate that a personal cost of as little 
as walking twenty-six feet across a room can produce noncompliance 
to a warning. These findings are consistent with Godfrey, et al.'s 
( 1985) results that show subjects ignoring warnings unless a 
convenient alternative is available. In the high cost condition, the 
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convenient alternative was to ignore the warning and therefore, 
subjects failed to comply. 
Experiment 2 
Experiment 2, the hypothesis that subjects will be more likely to 
model the actions of a confederate than follow intructions was 
investigated. 
Method 
Subjects. Seventeen college students from the Introductory to 
Psychology course at the University of Richmond served as voluntary 
participants to fulfill a course requirement. 
Materials. The materials were identical to those in Experiment 1. 
Design. A Chi-Square analysis of frequency was used. The 
independent variable was whether or not the confederate complied to 
the warning. The dependent variable was subject compliance. 
Procedure. The procedure was identical to that in Experiment 1 
except that a confederate, acting as another student, was present with 
each subject who was advised by the experimenter to either comply 
or not comply to the warning. 
Results 
A Chi-Square Analysis of frequency reveal.ed a significant 
difference between the condition where the confederate complied and 
the condition where the confederate did not comply, X2( 1, N = 17) = 
8.24, Q < .0 1. Table 2 shows the observed frequencies and 
percentages for each cell. 
Insert Table 2 about here 
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In a low cost condition, subjects in the confederate comply condition 
followed the warning instructions significantly more times than those 
in the confederate noncomply condition. 
Discussion 
Results from Experiment 2 indicate that a subject wiH be more 
likely to follow the actions of another person than comply with a 
warning. 
In low cost conditions, 67\ of the subjects in the condition where 
the confederate failed to comply also failed to comply. This shows 
that although the means to comply (e.g., masks and gloves) were 
available with little or no effort involved, subjects were more likely to 
model the actions of another. 
Experiment 3 
Experiment 3 investigated the hypothesis that in a high cost 
condition, subjects will be more likely to model the actions of a 
confederate even though it means expending more effort. 
Method 
Subjects. Twenty college students from the Introductory to 
Psychology course at the University of Richmond served as voluntary 
participants to fulfill a course requirement. 
Materials. The materials were identical to those in Experiment 1. 
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Design. A Chi-square analysis of frequency was used. The 
independent variable was whether or not the confederate complied to 
the warning. The dependent variable was subject compliance. 
Procedure. The procedure was identical to that of Experiment 2. 
Results 
A Chi-Square Analysis of frequency revealed a significant 
difference between the confederate comply and the confederate 
noncom ply conditions, X2( J, N = 20) = 1 0.77, n < .00 1. Table 3 shows 
the observed frequencies and percentages for each celL 
Insert Table 3 about here 
In high cost conditions, subjects comply significantly more frequently 
when a confederate complies than when a confederate does not 
comply. 
Discussion 
Results from Experiment 3 indicate that under high cost conditions, 
the subject wiJl still be more likely to follow the actions of a 
confederate. 
Although subjects have been shown in Experiment 1 to be less 
likely to comply in a high cost condition, subjects expended the effort 
to comply when a confederate also complied. Indeed, 70~ of the 
subjects in the condition where the confederate complied, also 
complied, even though it meant walking twenty-six feet across a room 
to do so. 
General Results and Discussion 
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The results of this study show that: 1) subjects will be less likely to 
comply in high cost conditions, and 2) subjects wiU be more likely to 
comply when another person complies or does not comply with a 
warning. Because this was a psychology experiment and not an 
everyday situation, subjects may not have perceived any real risk 
and, therefore only complied when the mask and gloves were 
conveniently placed (e.g., on the table with the laboratory equipment). 
However, comments from subjects, such as trying to guess what each 
chemical was and questions from subjects regarding their safety after 
failing to comply, suggests that these experiments truly measured 
subjects' unwiUingness to comply in high cost conditions. 
An additional Chi-Square analysis of frequency was used on the 
data from the questionnaire. This analysis was performed to assure 
that subjects had read the warning and had failed to comply 
intentionally. The analysis revealed that, of course, subjects who saw 
the warning were significantly more likely to comply, X2( 1, N = 60) = 
11.79, 1! < .00 1. Table 4 shows the observed frequencies and 
percentages for each cell. 
Insert Table 4 about here 
More importantly, this showed that of all the subjects who did not 
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comply, 63% were aware of the warning. The majority of subjects who 
did not comply, did so of free choice. They knew of the risk and they 
knew how to get the means to comply, therefore their noncompliance 
was due to the experimentally manipulated conditions, cost or 
consensus. 
The implications of this research are threefold: 1) Warnings 
should not instruct users to perform effortful behavior in order to 
comply with the warning instruction. For example, if a product needs 
to be used in conjunction with a pair of safety gloves, then the 
manufacturer needs to include the gloves with the product. 2) 
Companies whose employees must follow safety guidelines should be 
aware that if one person fails to comply with a warning, other's 
around him or her might also be careless. Therefore, it is necessary 
that all employees follow the warning'sfor assured safety. 3) In order 
to increase compliance in either a high cost condition or to remedy the 
effects of consensus to a noncomplying individual, others can be 
encouraged to comply in order to increase the compliance of others. 
For example, if a warning requires an individual to only dive into the 
deep end of a swimming pool, an informed friend can encourage that 
person to take the longer walk around the pool or model the 
appropriate behavior. In addition, if a manufacturer is having 
problems with employee compliance to safety guidelines, a person can 
be used as a model in the workplace for the purpose of increasing 
compliance. 
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The present investigation has shown that there are ways to affect 
the effectiveness of warning labels (e.g., cost and consensus). Since 
warnings are such a large part of consumer safety and manufacturer 
liability, it is important to explore such methods. Further research is 
needed to determine the factors that either aid or hinder warning 
effectiveness, such as expertness and likeability of the persuader. 
Such subsequent research is needed for future maintenance of safety. 
References 
Warning Compliance 
15 
Baron. R. A., & Byrne, D. ( 1987). Social Psychology: Understanding 
Human Interaction (5th ed.). Boston: Allyn and Bacon. 
Bem, D. j. ( 1972). Self-Perception Theory. In L. Berkowitz 
(ed.) Advances in Experimental Social Psychology, .6.. 
NY: Academic Press. 
Bushman, B. j. ( 1984). Perceived symbols of authority and their 
influence in compliance. Journal of Applied Social Psychology . 
.1.1. 50 1-508. 
Cialdini, R. B., Vincent, j. E., Lewis, S. K., Catalan, j., Wheeler, D., 
& Darby, B. L. ( 197.5). Reciprocal concessions procedure for 
inducing compliance: The door-in-the-face technique. 
Journal of Personality and Social Psychology. 31. 206-21.5. 
Eagly, A. H., & Chaikin, S. ( 1984). Cognitive theories of 
persuasion. In L. Berkowitz (ed.) Advances in Experimental 
Social Psychology. 17. NY: Academic Press. 
Freedman, j. L., & Fraser, S.C. ( 1966). Compliance without 
pressure: The foot-in-the-door technique. Journal of 
Personality and Social Psychology. 1. 19.5-202. 
Godfrey, S. S., Rothstein, P.R., & Laughery, .K. R. (198.5). Warnings: Do 
they make a difference? In R. W. Swezey, T. j. Post, L. B. 
Strother, & M. G. Knowles (Eds.), Proceedings of the Human 
Factors Society. 29th Annual Meeting. Baltimore, Maryland, 
669-673. 
Warning Compliance 
16 
Langer, E. j., Chanowitz, B., & Blank, A. (1985). Mindlessness-
mindfulness in Perspective: A reply to Valerie Folkes. 
Journal of Personality and Social Psychology, 48. 605-608. 
McCarthy, R. L .• Finnegan, J.P., Krumm-Scott, S., & McCarthy, G. E. 
( 1984). Product information presentation, user behavior, and 
safety. In M. j. Alluisi, S. DeGroot, & E. A. Alluisi (Eds.), 
Proceedings of the Human Factors Society. 28th Annual Meeting, 
San Antonio, Texas, 81-85. 
Strawbridge, j. A. ( 1986 ). The influence of position, highlighting and 
imbedding on warning effectiveness. Proceedings of the Human 
Factors Society. 30th Annual Meeting, Dayton, Ohio, 716-720. 
Wogalter, M.S., Fontenelle, G. A .• & Laughery, K. R. ( 1985). Behavioral 
effectiveness of warnings. In Proceedings of the Human 
Factors Society. 29th Annual Meeting, Baltimore, Maryland, 
679-683. 
Table 1 
Warning Compliance 
17 
Frequencies and Percentages of Compliance as a Function of Cost 
EHper-iment # 1 
Compliance 
Non-
Compliance 
LOIJ.I Cost 
0 
High cost 
2 
10 
Warning Compliance 
Table 2 
Frequencies and Percentages of Compliance as a Function of Low Cost 
and Confederate Compliance 
EKperiment #2 
Compliance 
Non- I 
Compliance I I 
! 
I 
Confeder-ate 
Compliance 
H 
0 
Confeder-ate 
Non-compliance 
6 
Low Cost 
18 
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Table 3 
Frequencies and Percentages of Compliance as a Function of High Cost 
and Confederate Compliance 
EHperiment # 3 
Compliance 
Non-
Compliance 
C onfe dero t e 
Compliance 
?O<;'o 
7 
30% 
3 
C onfe dero t e 
Noncompliance 
0% 
0 
100~ 
10 
High Cost 
19 
Table 4 
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Frequencies and Percentages of Compliance as a Function of 
Awareness of the Warning Label 
Sau_' Lllar-ning 
yes no 
1 oo·:;:, 0'7., 
Complianre 28 0 
Non- I 667o 34% I 
r ompli am:e 1 21 1 1 
Appendix A 
INSTRUCTIONS 
Warning Compliance 
21 
The following is a simple laboratory demonstration. Please complete 
the task as quickly as you can while keeping in mind that you want to 
complete the task as accurately as possible. You will be given a 
I imited amount of time in which to complete the task. Wnen the 
experimentor tells you to begin, proceed through the following steps, 
again, as quickly and accurafely as possible ana there is to be no 
talking. When the experimentor caiJs time, stop immediately and put 
down whatever you are doing. The results of the demonstration will 
be evaluated by an analysis of the contents of your final product. 
WARNING: wear gloves and mask wh11e performing the task to avoid 
irritating fumes and possible irritation of skin. 
Step I. Using a piece of paper and the scale, weigh 3 grams of 
Substance A and place in beaker making sure there is as 
little of the substance left on the paper as possible. 
Step 2. Using another piece of paper and the scale, weigh 2 grams of 
Subslance Band combine with Substance A in beaker by 
stirring slowly with the stirring rod. 
Step 3. Measure 20 ml of Solution A in the graduated cylinder and 
pour into beaker containing the mixture. 
Step 4. Using a piece of paper and the scale, weigh 1.5 grams of 
Substance C and place in a second beaker. 
Step 5. Measure 5 ml of Solution Bin the graduated cylinder and pour 
into the beaker with Substance C. 
Step 6. Pour mixture from the second beaker into the first beaker 
and stir slowly. 
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Appendix B 
QUESTIONNAIRE 
1. How many grams of Substance A was used? 
2. How many grams of Substance B was called for? 
3. How many mJ of soJution A was used? 
4. Had you ever used a triple beam balance? 
5. Did you see any beakers? 
6. Did you see any flasks? 
7. Did you see any safety masks or gloves? 
8. Did you see any warnings? 
If yes, what did the warning say? _________ _ 
Appendix C 
Consent Form 
To the prospective subject: 
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We are conducting a study of how time effects the accuracy of the final 
product fn a lab demonstration. 
T11e results of your participation wl II remain confidentiaL Your 
performance wil I not be compared to that of other subjects. Rather your 
results wi11 be averaged with other subjects results so we can compare 
group averages. Your anonymity is guaranteed. 
You are free to withdraw without penalty. 
PARTICIPANT'S CONSENT: 
I have read the above statement and understand the conditions under 
Which I agree to participate in this study. 
Signed 
<signature) 
Print name below 
Course credit (Yes or No>? _ 
If yes, please give course number 
and section below. 
Social Security Number----------=----
AppendiX D 
Debrief 
To the subject: 
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Your participation in this chemistry study has been extremely 
helpful to engineering psychologists investigating the processes 
underlying instructed behaviors. In this study we are primarily interested 
In whether a variety of behavioral indicies differ as a function of cost and 
consensus in compliance to warning labels. 
If your are interested in the outcome of this study or the 
forthcoming experiment .. or want further information related to this line 
of research, you may contact at the Psychology Department Dr. Michael S. 
Wogalter (phone 289- 8125) or Nancy McKenna at 282-0709. Thank you for 
your participation. 
It would be greatly appreciated if you would not discuss with 
anyone the purposes or the procedure of this study as it might affect the 
results on subsequent testings. Thank you. 
